Introduction
Asthma is one of the most common chronic diseases in children worldwide. Asthma is characterized by chronic airway inflammation, impaired pulmonary function, and episodic respiratory symptoms (1, 2) . Asthma is the most prevalent childhood chronic disease requiring emergency department (ED) visits due to its exacerbation (3, 4) . Treatment of asthma Abstract Introduction: Oral corticosteroids are the main treatment in asthma exacerbation. It has been reported that inhaled corticosteroids can be used instead of oral corticosteroids in asthma exacerbation. We aimed to evaluate the efficacy of inhaled fluticasone and oral prednisolone in children with mild to moderate asthma exacerbation. Materials and Methods: In this randomized clinical trial, 60 children with mild-to-moderate acute asthma exacerbation visiting emergency department were randomly assigned to receive oral prednisolone (2 mg/kg) or fluticasone spray (2 puffs every 12 hours, each puff contains 250 microgram fluticasone) using an spacer for one week. The first dose of the treatment was given in the emergency department. Children were followed for seven days and signs and symptoms of exacerbation, as well as spirometry findings were evaluated. Results: On the days 1 and 3, symptoms including cough, sputum and need for salbutamol during day was more improved in oral prednisolone and symptoms at night was more improved in inhaled fluticasone. Patients were almost symptom free on the seventh day. Forced expiratory volume in 1 second, forced vital capacity and forced expiratory flow rate on the seventh day were significantly better with inhaled fluticasone compared to oral prednisolone. Conclusion: Both inhaled fluticasone and oral prednisolone improved symptoms during a week after exacerbation; however, better respiratory function in children treated with inhaled fluticasone is indicative of its further efficacy compared to oral prednisolone. Considering the low systemic effects of inhaled fluticasone, this treatment seems to be more appropriate in treatment of mild to moderate exacerbations.
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exacerbations includes early recognition and initiation of therapy with bronchodilators and anti-inflammatory corticosteroids. Inhaled rapid-acting β2 agonist (salbutamol) is the standard treatment for acute exacerbation especially in young children (5) (6) (7) . The use of systemic steroids is recommended in patients with acute asthma exacerbations who fail to respond promptly or completely to short-acting β-agonist therapy (8) . Early administration of oral corticosteroids can reduce airway inflammation, improve normalization of lung function, decrease rates of hospitalization, and decrease the number of repeat visits to the ED (9-12).
Despite beneficial effects of oral corticosteroids, patients' compliance to drug use after discharge from emergency department is low because of prolonged course of therapy and potential unpleasant side effects (13) (14) (15) (16) . Due to the decreased compliance and acceptance to oral corticosteroid use, it is important to find some other possible alternatives. Nowadays, inhaled corticosteroids are used as treatment choice in chronic asthma (17) (18) (19) (20) (21) , and it is possible to be used in mild to moderate exacerbation of asthma. It is shown that oral corticosteroids (OCS) compared to inhaled corticosteroids (ICS) are more effective in severe asthma exacerbation (22, 23) . However, studies evaluating the role of inhaled corticosteroids in treating patients with mild to moderate exacerbation of asthma reported some conflicting results (24) (25) (26) (27) (28) (29) .
In this study, we aimed to evaluate the efficacy of oral and inhalant corticosteroids in treatment of mild to moderate asthma exacerbation in children.
Materials and methods
In this randomized clinical trial, 60 children with mild-to-moderate acute asthma exacerbation visiting emergency department, Tabriz Children's hospital, Iran between May 2012 and January 2014 were studied. Inclusion criteria were children between 5-14 years old with a documented diagnosis of asthma for ≥6 months, with mild-to-moderate acute asthma exacerbation with baseline FEV1 50% to 79% predicted. Exclusion criteria were children with persistent vomiting, airway instability, treatment with oral corticosteroids within 7 days, coexistent heart, liver, kidney and chronic pulmonary diseases, cardiopulmonary/neuromuscular disease, and severe exacerbation requiring intensive care or mechanical ventilation or previous treatment in the intensive care unit for asthma. We also excluded patients with any contraindications to use salbutamol. The study has been approved by the ethical committee of Tabriz University of Medical Sciences and informed written consents were obtained from all patients or their guardians, controls and their parents before including in the study.
In the emergency department, both groups received O2 therapy and salbutamol 2 puffs each 20 minutes until the symptoms were controlled. Patients were randomly assigned to two treatment groups using Randlist software. First group was treated with salbutamol spray (2 puffs every four hours for 48 hours, each puff contained 100 micro grams of the drug) using an spacer plus oral prednisolone (2 milligrams/Kg for one week). Second group was treated with salbutamol spray (2 puffs every four hours for 48 hours) plus fluticasone spray (2 puffs every 12 hours, for one week, each puff contained 250 micrograms of the drug) using an spacer. The first dose of the treatment (oral prednisolone or fluticasone spray) was given in the emergency department. Children were followed on days one, third and seven for any signs and symptoms of exacerbation. Spirometry was performed in these periods to evaluate Forced expiratory volume in one second (FEV1), forced vital capacity (FVC), FEV1/FVC and forced expiratory flow (FEF) 25-
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75%. Children with persistent symptoms during study were referred either to our emergency department or to their physicians for assessment. Peak flowmetry was also performed using peak flow meter to measure the flow of air as it is expelled from the lungs and lung function.
Statistical analysis
Statistical analyses were performed using the Statistical Package for Social Sciences, version 17.0 (SPSS, Chicago, Illinois). Quantitative data were presented as mean ± standard deviation (SD), while qualitative data were demonstrated as frequency and percent (%). The categorical parameters were compared by χ2 tests, and the continuous variables were compared by independent t test. A p value of <0.05 was considered statistically significant.
Results
Sixty children (83.3% male with the mean age of 7.36±2.09 years) with mild to moderate asthma exacerbation were evaluated in 2 groups receiving oral prednisolone (n=30) and inhaled fluticasone (n=30). Table  1 demonstrates baseline findings between groups. Besides being passive smoker which was significantly more in fluticasone group, there was no significant difference between groups in other baseline findings.
Symptoms improvement during the days and nights 1, 3 and 7 after discharge are demonstrated in table 2. Children receiving oral prednisolone were significantly more cough free and sputum free in day 3, but in other days there were no significant differences. Comparing the results, it seems that oral prednisolone is more effective in controlling daily symptoms, while inhaled fluticasone is more effective in controlling night time symptoms.
The changes in pulmonary function test were also evaluated before treatment and 7 days after treatment using spirometry (Table  3) . Children receiving inhaled fluticasone had significantly better FVC in first day and better FEV1, FVC and FEF in the day 7 after treatment. Table 3 : Changes in pulmonary function tests during follow-up period
Discussion
Children suffering from asthma symptoms present frequently to pediatric emergency departments (3, 4) . It is well documented that OCS use is effective in alleviating the symptoms of acute asthma exacerbations (11, 12) . It is also shown that early initiation of oral corticosteroid is associated with reduced times to clinical improvement and discharge, and reduced admission rates in children presenting with moderate to severe acute asthma exacerbations (30) . It is reported that ICS can be used as a replacement for OCS in treatment of acute asthma exacerbation in ED with comparable results (27, 28, 31, 32) . Due to the side effects of OCS, the use of inhaled corticosteroids has increased turning them into the choice treatment of asthma (28, 33) . It has been shown that inhaled corticosteroids improve lung function, asthma symptoms, and rescue inhaler use in patients with mild, moderate, and severe persistent asthma. They also reduce the need for oral corticosteroids in patients with severe persistent asthma and maintain asthma control (34) .
In this randomized clinical trial, we evaluated the efficacy of treatment with inhaled fluticasone and OCS in mild to moderate asthma exacerbation in ED. We observe that oral prednisolone could more effectively improve patients' symptoms like cough, sputum and need for salbutamol as rescue inhaler in the first three days post exacerbation; however, the symptom free cases were comparable on the seventh day of evaluation. There was also a trend toward lower symptoms at night in inhaled fluticasone group which was not significant. Similarly, Schuh et al. (29) observed that children with mild to moderate asthma improve faster when given OCS compared to inhaled fluticasone.
To control the exacerbation, augmenting inhaled ICS doses (quadruple the dose of an ICS for 7 days) during asthma exacerbations (i.e. emergence of deteriorating symptoms) is recommended in addition to the initiation of inhaled b2-agonists in those who use ICS therapy (35) (36) (37) ; consequently the need for oral corticosteroids could be eliminated (31) . Budesonide 200-400mg four times daily in combination with a beta-agonist at the first sign of asthma exacerbation have also been used (36) . Consequently, throughout a 1 year follow-up, exacerbations were controlled in 94% of cases. High doses of ICS have occasionally been reported to be as efficient as systemic corticosteroids in the treatment of acute asthma exacerbations in children (25) . In patients with mild to moderate asthma exacerbations, ICS administration with or without OCS recovers respiratory profile, decreases aminophylline infusion or systemic corticosteroid therapy requirement, precludes hospitalizations while leading to faster ED or hospital discharge (25, (38) (39) (40) . ICS have been reported to be associated with further and more quickly improvement in asthma symptom scores than with OCS during the first week following discharge (41, 42) .
We also observed that spirometry parameters especially FEV1, FVC and FEF
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significantly improve after 1 week in children receiving inhaled fluticasone compared to oral prednisolone. Similar results are reported in the literature (28, 40, 43) . It is reported that ICS transiently increases spirometric and clinical measures as early as 60 minutes (44) . However, some studies also could not demonstrate beneficiary effects of ICS over OCS (24, 41) .
Conclusion
In conclusion, both inhaled fluticasone and oral prednisolone improved symptoms during a week after exacerbation; however, the better respiratory function in children treated with inhaled fluticasone is indicative of the more efficacy of the therapy compared to oral prednisolone. Considering the low systemic effects of inhaled fluticasone compared to oral prednisolone, this treatment seems to be more appropriate in mild to moderate exacerbations.
